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DETAILED ACTION 

Response to Arguments 

Applicant's arguments, see Remarks, filed 12/07/2007, with respect to the 
rejection(s) of claim(s) 1 under USC 102(b) have been fully considered and are 
persuasive. Therefore, the rejection has been withdrawn. However, upon further 
consideration, a new ground(s) of rejection is made in view of Umeda and Link. 

The Examiner agrees with the Applicant that the Vcc side of the differential 
amplifiers is not outputting a signal to the laser diode in order to properly constitute 
differentially driving operation. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Claims 1, 7-8, and 11 are rejected under 35 U.S.C. 103(a) as being unpatentable 

over Umeda (US 62491 78) in view of Link (US 588391 0). 
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With respect to claims 1 and 7, Umeda teaches a circuit for driving a 
semiconductor laser comprising: a differential amplifier (fig . 1 #Q1/2) for driving a 
semiconductor laser directly, and first (to anode) and second (to cathode) DC coupled 
outputs to terminals of the laser diode. Umeda does not teach on of the outputs to be 
AC coupled. Link teaches a similar driving circuit (fig. 2) wherein an output from the 
differential amplifiers is connected via a capacitor to the cathode of the laser diode (AC 
coupled). It would have been obvious to one of ordinary skill in the art at the time of the 
invention to combine the driving circuit of Umeda with the AC coupled driving circuit of 
Link in order to provide a high pass filter allowing for sufficient headroom, and 
impedance matching to reduce parasitic effects (col.1 line 58-col.2 line 3). 

With respect to claim 8, Umeda and Link teach the circuit and semiconductor 
laser can be disposed on spatially separated integrated circuits (fig . 1 , implying diode is 
available to be on separate chip due to extended transmission lines). Umeda and Link 
do not teach impedance matched lines of the circuit being provided for connecting the 
semiconductor laser to the circuit. It would have been obvious to one of ordinary skill in 
the art at the time of the invention to combine the circuit of Umeda and Link with 
impedance matched lines in order to reduce parasitics present in the driving circuit, as 
is well known and widely practiced in the art. 

With respect to claim 1 1 , Umeda and Link teach the circuit outlined in the 
rejection to claim 1, including differential driving operation when an AC signal is applied, 
and single ended driving when a DC signal is applied (as all claimed circuit components 
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and characteristics have been disclosed by Umeda and Link, operation of the circuit in 
either AC or DC conditions would inherently result in the given outputs. 

Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over Umeda 
and Link in view of Schrodinger et al. (US 2005/0025201 ). 

With respect to claim 2, Umeda and Link teach the driving circuit as outlined in 
the rejection to claim 1 , including the differential amplifier is connected to the second 
terminal of the semiconductor laser by means of a capacitor, but does not teach a coil 
and a resistor to be connected in series to ground between the capacitor and diode. 
Schrodinger teaches a driving circuit for a laser diode wherein a coil and a resistor are 
connected in series to ground between the capacitor and diode (fig. 5 R2, L2). It would 
have been obvious to one of ordinary skill in the art at the time of the invention to 
combine the driving circuit of Umeda and Link with the coil and resistor connection of 
Schrodinger in order to attenuate the signal and compensate for parasitic capacitances 
(Schrodinger [0032]). 

Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Umeda 
and Link in view of Mukherjee (US 6226322). 

With respect to claim 3, Umeda and Link teach the driving circuit as outlined in 
the rejection to claim 1 , but does not teach the use of variable resistors connected in 
parallel with resistors of the differential amplifier. Mukherjee teaches a communications 
circuit in which parallel variable resistors are used with differential amplifiers (fig. 15 Rf). 
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It would have been obvious to one of ordinary skill in the art at the time of the invention 
to combine the driving circuit of Umeda and Link with the resistors of Mukherjee in order 
to balance the amplifier gain as need for proper output (Mukherjee, col. 28 lines 42-50). 

Claims 5-6, and 9-10 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Umeda and Link in view of Giles (US 461 2671 ). 

With respect to claim 5, Umeda and Link teach the driving circuit as outlined in 
the rejection to claim 1 , including the current inputs (fig . 1 seen as the current source 11) 
but do not teach the use of analog to digital converters. Giles teaches a laser driving 
circuit that uses A/D converters (fig . 1 ) at the inputs of the differential amplifier. It would 
have been obvious to one of ordinary skill in the art at the time of the invention to 
combine the driving circuit, with current control, with the D/A converters of Giles in order 
to make the amplifier and current source controllable from an outside controlling chip 
(Giles, abs.). 

With respect to claim 6, Umeda, Link and Giles teach the driving circuit outlined 
in the rejection to claim 5, and Giles additionally teaches the use of a microprocessor for 
executing a program to drive the circuit (Giles, abs.). It would have been obvious to one 
of ordinary skill in the art at the time of the invention to combine the driving circuit of 
Umeda, Link and Giles with the microprocessor of Giles in order to execute various 
programmable methods for controlling the laser diode. 

With respect to claims 9-10, Umeda and Link teach the driving circuit outlined in 
the rejection to claim 1, but do not teach a method of controlling the laser under 
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specified events. Giles teaches a laser driving circuit which controls the laser diode by: 
the circuit measuring characteristic curve data, determining a starting value from the 
data, the data being determined by varying the start up value as a function of a desired 
characteristic quantity of the laser (col. 3 lines 15-30); and teaches performing the 
method on a periodic basis to monitor for faults (col. 3 lines 59-65). It would have been 
obvious to one of ordinary skill in the art at the time of the invention to combine the laser 
driving circuit of Umeda and Link with the controlling methods of Giles in order to 
provide for routine maintenance checks of the diode, and to add a degree of automation 
to the system. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to TOD T. VAN ROY whose telephone number is 
(571)272-8447. The examiner can normally be reached on M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Minsun Harvey can be reached on (571)272-1835. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/TVR/ 



/Minsun Harvey/ 

Supervisory Patent Examiner, Art Unit 2828 



